Aulacocyclus yorkensis a new species of Passalidae (Coleoptera: Scarabaeoidea) from Australia, with a key to the identification of Australian species of the genus  by Reyes-Castillo, Pedro & Jiménez-Ferbans, Larry
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a  b  s  t  r  a  c  t
A  new  species,  Aulacocyclus  yorkensis  sp.  nov.,  is  described  from  Cape  York Peninsula,  Australia.  This
species  is  similar  to A. teres  Percheron,  these  two being  the  largest  Aulacocyclus  in  Australia,  but they  can
be distinguished  by  the  shape  of  the central  tubercle  and  the pattern  of  pubescence  on the  mentum  and
metasternum.  Additionally,  illustrations  of  the  new  species  and  a  key  to the  identiﬁcation  of the  speciesssociate Editor: Lúcia M.  Almeida
eywords:
ulacocyclinae
ew species
assalid beetles
axonomy
of  Aulacocyclus  of  Australia  are  provided.
© 2016  Sociedade  Brasileira  de  Entomologia.  Published  by Elsevier  Editora  Ltda.  This  is  an open
access  article  under  the CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).ntroduction
Passalidae is a pantropical family composed of 640 described
pecies (Reyes-Castillo et al., 2005), occurring mostly in humid for-
st. The genus Aulacocyclus was proposed by Kaup (1868) and then
edeﬁned by Gravely (1918). Nowadays, the genus is composed of
2 species and presents a discontinuous geographical distribution
rom India to Australia (Dibb, 1933). Mjöberg (1917) described A.
ambourinensis and cited 12 species of this genus from Australia,
our of which synonymized later (Table 1). The most comprehen-
ive work about Aulacocyclus of Australia is that of Dibb (1938),
ho proposed a key to identify 11 species, not including A. tam-
ourinensis. More recently Cassis and Weir (1992) cited 12 species
rom Australia, including A. deyrollei Kaup, a species transferred
arlier to Taeniocerus Kaup (Kaup, 1871). Finally, Doesburg (1992)
escribed additional species from Queensland. Thus, prior to this
tudy, 12 species of Aulacocyclus were recognized from Australia,
ost of them found in Queensland. Here we describe a new species
nd provide a new key to the genus for Australia.∗ Corresponding author.
E-mail: larryjimenezferbans@gmail.com (L. Jiménez-Ferbans).
http://dx.doi.org/10.1016/j.rbe.2016.05.003
085-5626/© 2016 Sociedade Brasileira de Entomologia. Published by Elsevier Editor
reativecommons.org/licenses/by-nc-nd/4.0/).Material and methods
We reviewed material deposited in the South Australian
Museum, Adelaide, Australia (SAM). The terminology used in the
description of the head characters corresponds to Boucher (2005)
and Reyes-Castillo (1970) for the rest of the body. The drawings
were made using a camera lucida coupled to a stereomicroscope.
Taxonomy
Aulacocyclus yorkensis sp. nov. (Fig. 1).
Description
Habitus: Cylindrical, parallel sides, shiny black. Total length (tip
of mandibles to tip of elytra): 35.4–39.6 mm.
Head: Labrum asymmetric, anterior margin concave with
angles rounded, evenly covered by long setae. Clypeus trans-
verse, straight and narrow, with small punctures. Frontal and
occipital areas smooth. Frontal ridges, internal tubercles and
cephalic mamelon absent. Central tubercle short, apex truncate
(lateral view), projecting anteriorly at 45◦ and divided length-
wise with punctures on groove. Posterolateral tubercles absent.
Supra-orbital ridges straight and thick. Ocular canthus glabrous,
a Ltda. This is an open access article under the CC BY-NC-ND license (http://
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Table 1
Species of Australian Aulacocyclus cited by different authors.
Mjöberg (1917) Dibb (1938) Cassis and
Weir (1992)
This work
A. aliicornis A. aliicornis A. aliicornis A. aliicornis
A.  collaris A. collaris A. collaris A. collaris
A.  edentulus A. deyrollei
(transferred to
Taeniocerus by
Kaup, 1871)
A. deyrollei (as
A. deyrolli)
A. edentulus
A.  errans A. edentulus A. edentulus A. fracticornis
A.  fracticornis
(synonym of A.
errans)
A. fracticornis
(as A. errans)
A.  fracticornis A. gravelyi
A.  foveipunctatus
(synonym of A.
mastersi)
A. gravelyi A. gravelyi A. hangayi
A.  kaupi A. kaupi A. kaupi A. kaupi
A.  tambourinensis A. macleayi A. macleayi A. macleayi
A.  teres A. mastersi A. mastersi A. mastersi
A.  teroides (synonym of
A. edentulus)
A. rosenbergi A. rosenbergi
(as A.
rosenbergii)
A. rosenbergi
A.  rosenbergi A. teres A.
tambourinensis
A.
tambourinensis
A. rotundoclypeatus
(synonym of A.
errans)
A. teres A. teres
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Fig. 1. Aulacocyclus yorkensis sp. nov. (1) Head and anterior part of pronotum. (2)A. yorkensis
nterior margin concave and acutely angled. Postocular margin and
ateral–occipital area punctate and setose. Anterior border of ligula
ridentate, central tooth longer than lateral teeth; ligula concave.
axilla with lacinia bidentate, superior tooth divided in two small
eeth. Hypostomal process widely separated from mentum, small,
ot reaching anterior border of median basal region of mentum.
edian basal region of mentum glabrous, with a longitudinal
roove. Lateral fossae of mentum pubescent. Anterior line of the
ula arched. Antennal club with three short and thick lamellae.
andibles tridentate, supraterminal tooth small, barely insinuated
nd infra-apical tooth bigger than median-apical tooth; mandibular
ubescence dorsally covering internal-superior teeth base.
Thorax: Pronotum quadrangular, only lateral fossae and
arginal groove with small punctures; anterior angles smoothly
ight-angled; marginal groove wide on anterior margin, occupy-
ng 4/5 of pronotal anterior border; median groove well deﬁned
nd complete; lateral fossae glabrous and well deﬁned. Proster-
ellum rhomboidal acute and shagreened. Pronotal arms shiny
nd pubescent on posterior border. Mesosternum shiny, with
mall group of setae on anterior edge; scar absent. Posterior
ngle of mesepisternum with short setae; mesepimeron pubescent.
etasternal disk not bounded by punctate area; anteriolaterally
nd laterally completely pubescent. Metasternal groove pubescent.
Elytra: Dorsal surface shiny, anterior border rectangular and
ubescent; humeri and epipleurae glabrous; lateral and dorsal
triae with weak, rounded punctures.
Wings: Fully developed.Aedeagus ventral view. (3) Aedeagus dorsal view. Scale bars: 1 mm.
Legs: Groove over anterior ventral border of profemur complete;
protibia widened toward the apex, with dorsal groove complete;
meso and metatibiae without lateral spines.
Abdomen: Last sternite glabrous, all other sternites setose.
Marginal groove of last sternite incomplete laterally.
Aedeagus: elongate; in ventral view (Fig. 1), basal piece fused to
parameres; median lobe strongly sclerotized, spherical, being 1/3 of
total length of aedeagus. In dorsal view (Fig. 1), ventrodorsal basal
sclerotizations of the phallus present.
Variation: The lengths of the sides of labrum are variable, in the
holotype the right side of labrum is longer than left side; how-
ever, in one of paratypes the lengths are reversed and in the other
paratypes both sides are of equal length.
Type material
HOLOTYPE male labeled: Australia: Queensland, Cape York
Peninsula, 8-XI-1992, C. Funch/Aulacocyclus Queensland/S.A.
Museum specimen (SAM). PARATYPES: 1 male and 1 female, same
data as Holotype (SAM).
Remarks
Afﬁnities: The length and habitus of A. yorkensis sp. nov. resem-
ble A. teres Percheron. However, A. teres has the central tubercle
longer and very free, mesosternum pubescent laterally, ligula not
concave and metasternal pubescence reduced to mesocoxal cavity
and anterior part of lateral groove.Etymology
The species is named after Cape York Peninsula, the type locality.
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ey to species of Aulacocyclus from Australia (modiﬁed from Dibb, 1938)
We  have not been able to ﬁnd differences between a specimen of the type series of A. collaris Blackburn, 1896 and the description made
y Doesburg (1992) of A. hangayi. The latter is very probably a synonym, and for this reason, we  do not include A. hangayi in this key.
1. Postfrontal groove complete joining supra-orbital ridges behind central tubercle; pronotal scars narrow and irregular. Lateral striae of elytra distinctly punctate. Anterior
tibiae broad (body length 27 mm)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. macleayi Kaup.
-  Postfrontal groove incomplete, not joining supra-orbital ridges behind central tubercle. pronotal scars variable. Lateral striae of elytra distinctly punctate or not . . . . . . 2.
2.  Elytra completely shiny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . 3.
-  Elytra broadly shagreened on tips of elytra . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. tambourinensis Mjöberg
3.  Lateral areas of metasternum very broad, wider than mesotibia. Species 35 mm or more in length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.
-  Lateral areas of metasternum not very broad, compared with mesotibia; species less than 35 mm in length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . 5.
4.  Central tubercle oh head very free. Mesosternum pubescent laterally. Ligula protruding. Metasternal pubescence reduced to mesocoxal cavity and anterior part of lateral
groove (body length 35–40 mm).  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .A. teres Percheron.
-  Central tubercle of the head not very free. Mesosternum glabrous laterally. Ligula concave. Metasternal pubescence extends beyond mesocoxal cavity and lateral groove
(body  length 35–40 mm)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. yorkensis sp. nov.
5.  Central tubercle small, viewed from above with a narrow U-shaped carina (body length 20 mm)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . A. gravelyi Dibb.
-  Central tubercle large or small, viewed from above without U-shaped carina . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.
6.  Central tubercle of the head with dorsal groove from cleft apex . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . 7.
-  Central tubercle with dorsal groove obsolete, central tubercle tall, steeply inclined and gradually curved forward, anterior face almost vertical; antennal lamellae long
and  slender; primary pronotal scars small, narrow and punctate, small secondary scars present; lateral areas of metasternum almost smooth; elytra rather short, dorsal
striae  deep, lateral striae shallower, all striae regularly punctate (body length 25 mm).  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A. rosenbergi Kaup.
7.  Central tubercle pedunculate, not depressed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.
-  Central tubercle somewhat depressed, not pedunculate, short and stout, apex blunt; antennal lamellae of average length; pronotal scars deep, angular; lateral areas of
metasternum ﬁnely rugose; dorsal elytral striae impunctate, lateral striae distinctly punctate (body length 23–28 mm)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. mastersi (MacLeay).
8.  Central tubercle, viewed laterally, bent at right angle with apical portion approximately horizontal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . 9.
-.  Central tubercle, viewed laterally, not bent at right angle, apical portion not horizontal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . 10.
9.  Apical portion of central tubercle long, considerably longer than upright basal portion (body length 27–29 mm)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. kaupi MacLeay.
-.  Apical portion of central tubercle short, not longer than upright basal portion (body length 22–28 mm).  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A. fracticornis Kuwert.
10.  Central tubercle angular or almost vertical, never reaching anterior margin of head. Antenna lamellae at least ﬁve times as long as broad. Median basal region of
mentum glabrous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . 11.
-.  Central tubercle strongly elevated and arcuate, reaching anterior margin of head. Antennal lamellae less than ﬁve times as long as broad. Median basal region of mentum
pubescent (body length 23–30 mm)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. edentulus MacLeay.
11.  Punctures in elytral striae coarse and large; lateral areas of metasternum rugose (body length 20–22 mm)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. collaris Blackburn.
-.  Punctures in elytral striae minute but distinct; lateral areas of metasternum almost smooth (body length 20–26 mm)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. aliicornis Kuwert.
onﬂicts of interest
The authors declare no conﬂicts of interest.
cknowledgments
We thank Dr. Peter Hudson, Collection Manager, Entomology of
he South Australian Museum, Adelaide, Australia for the loan of
pecimens and to Sara Rivera for the illustrations in ﬁgure 1. We
lso thank Alan R. Gillogly for improving the manuscript with his
omments. This work was funded by Consejo Nacional de Ciencia
 Tecnología, CONACYT-México project no. 169604.
eferences
Cassis, G., Weir, T.A., 1992. Passalidae. In: Houston, W.W.K. (Ed.), Zoological Cata-
logue of Australia 9 Coleoptera: Scarabaeoidea. AGPS, Canberra, Australia, pp.
20–29.
Dibb, J.R., 1933. Notes on the Aulacocyclinae (Col. Passalidae). Ent. Mon. Mag. 49,
103–104.
Dibb, J.R., 1938. Synopsis of Australian Passalidae (Coleoptera). Trans. R. Ent. Soc.
Lond. 87, 103–124.
Doesburg, P.H., 1992. A new species of Aulacocyclus from Australia (Coleoptera:
Passalidae). Zool. Meded. 66 (29), 413–415.
Gravely, F.H., 1918. A contribution towards the revision of the Passalidae of the
World. Mem.  Indian Mus. 7, 1–143.
Kaup, J.J., 1868. Prodromus zu einer Monographie der Passaliden. Coleopt. Hefte 4,
1–31.
Kaup, J.J., 1871. Monographie der Passaliden. Berl. Entomol. Z. 15, 1–125.
Mjöberg, E., 1917. Results of Dr. E. Mjöberg’s Swedish Scientiﬁc Expeditions to Aus-
tralia 1910–1913. 14. Cetoniidae, Rutelidae, Passalidae, Chrysomelidae: Subfam.
Sagrinae, Cassidinae, Hispinae. Ark. Zool. 11, 1–19.
Reyes-Castillo, P., 1970. Coleoptera, Passalidae: morfología y división en grandesoucher, S., 2005. Évolution et phylogénie des Coléopteres Passalidae
(Scarabaeoidea). Les taxons du groupe famille. La tribu néotropicale des
Proculini et son complexe Veturius. Ann. Soc. Entomol. Fr. (Nouvelle Série) 41,
239–604.grupos; géneros americanos. Folia Entomol. Mex. 20–22, 1–240.
Reyes-Castillo, P., Castillo, M.L., Lara-Villalón, M.,  2005. Coleoptera: Passalidae. In:
Sánchez-Ramos, G., Reyes-Castillo, P., Dirzo, R. (Eds.), Historia Natural de la
reserva de la Biosfera El Cielo, Tamaulipas, México. Universidad Autónoma de
Tamaulipas, México, pp. 389–395.
